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METHOD AN APPARATUS FOR CONTINUOUSLY PRODUCING -
AN INTEGRALLY MOLDED DOUBLE-SIDED SURFACE FASTENER

BACKGROUND OF THE INVENTION
1. Field of the Invention _ o
| This invention relates generally to a method and an apparatus for
integrally molding a surface fastener having a.large number of engaging
elements on both front and back surfaces of a plate-like base portion
.continuously by extruding a thermoplastic resin.and more particularly
to a method and an apparatus for éfficiently producing a surface fastener
having é large number of engaging elements on its both surfaces.
2. Description of the Prior Art

The surface fasteners having engaging elements on both front and
back surfaces of base portions are known for example in Japanese Patent
‘Publication No. S 42-87459, JapaneSe Utility Model Unexamined Publica-
tion No. S 55-122612, or Japanese Patent Unexamined Publication No. H 1-
238805. | |

With double-sided surfaée fastener disclosed in Japanese Patent
Publication No. S 42-87459, loops are made of multi-filaments and mono-
filaments respectively on front and.back surfaces of a cloth by means
of a loom.and set under heating. Then, mono-filament loopé are partially
cut to provide hooks, so that lbops and hooks are respectively formed
on both front and back surfaces of the cloth. - The loop elements and
~ hook elements are attached to the resin coated cloth.
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The surface fastener having engaging elements on both front and
back surfaces disclosed in Japanese Utility Model Unexamined Publicatien'
No. S 55-122612 is provided with fibrous hook elements and loop elements
on front and back surfaces of a soft tape material. But since the
composition of the soft tape.material is not apparent, it is not shown

how engaging elements such ae hook elements and loop. elements are
adhered to the soft tape materiel However since the surface fastener
disclosed 1n that Japanese Ctility Mcdel Unexamlned Publication has
engaging elements made of fibers also, it is supposed to be woven by
the loom as well as the double-sided surface fastener disclosed in
Japanese Patent Publication No. S 42—87&59, or to be produced by planting
individual fibers on a flexible sheet,

Tﬁe surface fastener in which a base naterial and engaging elements
- are molded of synthetic resin is disclosed in Japanese Patent Unexamined
Publication No. H 1—238805; FIG. 18 shows the double-sided surface
fastener wherein a plurality of rows of mushroom-shaped engaging elements
made of synthetic resin are formed to be protruded on one surface of
a base portion, and a plurality of rows of engaging eiements having
ball-like heads made of the same material are formed to be protruded
on the other surface of the base portion; The éroducing principle of
the double-sided surface fastener shall be apparent from the detailed
description; a row of engaging elements are moided integrally on the
eurface of the base portion to provide an elongated narrow tape. Then,
sides of plural tapes are adhered and joined by adhesive or adhesive
resin with or without a sheet-like joining member of width sufficient

as a surface fastener on its back to produce the surface fastener having
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Accordingly, in order to produce the surface fastener disclosed
in Japanese Patent Unexamlned Publlcatlon No. H 1-238805 an elongated
narrow tape having a row of a large number of engaging elements protruded
therefrom in the longitudinal dlrectlon is continuously or dlscontlnuously
1n3ect10n—formed or press-formed And after the requ1red number of
tape members is arranged laterally, the sides of the tape members are
mutually adhered by the adhesive. o

Thus, a textile type surface fastener disclosed in Japanese Patent
Publication No. S 42-87459, is characterized in that it is soft to the
touch in engagement and disengagement due toipeculiar flexibility of
textile and.flexibility of mono-filament. Since the mono-filament
which constitutes the hooks is given a drawing process, the surface
fastener has high tensile strength and high bending strength even in
small sectional area. Since hooks'of high density.are formed on account
of texitile conposition, the surface fastener provides high engaging
rate and is durable in repetitive use. But since this textile type
surface fastner requires highmaterial cost and multi-step process,
it is difficult to reduce the manufacturing cost.

In caee of producing double-sided surface fastener having fibrous
engaging elements on both front and back surfaces of the base portion,
ip is impossible to impregnate only base portion with resin only by

| ceating or spraying roots of engaging elements with resin in order to
adhere and secure the roots.to the base portion. It is remarkably

difficult to assure the settlement of engaging elements without hardening

them.
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- closed in Japanese Patent Unexamined Publication No. H 1-238805,
complicated.processes are required, causing inefficiency and poor
productivity, so that it is 1m90551b1e to massproduce double-sided
surface faazems having a construction shown in FIG. 18 on account of

the manufacturlng pr1nc1ple. With the surface fastener dlsclosed 1n '
the above—mentloned Publlcatlon since engaging elements are formed

to have mushroom-shape or anchor-shape, when the matlng engaging

elements are'composed of loop elements, this surface fastener provides
high locking force and smcoth engagement without orientation. But it
has defects that disengagement of the engaging elements becomes difficult
due to the high locking force, and that if engaging elements are forcibly
disengaged, the loop elements get broken to have poor durability in
repetitive use. In case the mating engaging elements are formed to

have the mushroom-shape or anchor-shape,'the locking force is remarkably

reduced, making the surface fastener uSelees.

SUMMARY OF THE INVENTION
It is therefore an object of this invention to develop a method and
an apparatus for easily producing a double—sided.surface fastener molded
integrally in a simple process, which provides easy disengagement in
spite of high engaging strength and high durability in repetitive use.

. In order to ensure engaging or locking force and durability, it is
important to form engaging elements as hook elements on at least one
surface of a base portion. In order to promote the producing efficiency
and the quality of the surface fastener, it is important to integrally



mold A'base portion and engaging elements farmed on front and back
_surféces thereof simultaneously. _

However, the techniques for integrally molding a base portion and
engaging elements on one sﬁrface thereof siﬁultaneouslﬁ are alfeady
known for example in United States Patent No. 3312583 and Internatiohal_
Patent Publication WO 87/06522 (Japanese Patent Unexamined Publication
No. H 1-501775). |

The techniques for integrally molding single-sided surface fastener
disclosed in these Publications permit a base portion and hook portions
to be integrally molded by extrusion simultaneocusly and ;ontinﬁously.
With this'molding_method, though different means for pushing a resin
into hook element forming cavities is used, metal mold discs and spacer
defining plates are alternately laid and secured to the multi-layer
to laminate a drum. A molten thermoplastic resin is extrudéd onto the
periphery of the rotary drum. After the molten resin is pushed into
hook elements forming cavities of the metal mold disc, the fesin coated
onto the drum periphery is pressed to form a base portion. Then, inf
tegrally molded hook elements in the cavities are removed together with
the base portion from the drum periphery in synchronization with the
rotation of the drum while being cooled. The metal mold disc is provided
with a plurality of hook elements. forming cavities which are extended
from the periphery toward the center of the drum and which are formed
aﬁ the predetermined intervals in the circumfgrential direction of the
drum. The opposite sides of the spacer defining plates are formed as
smooth surfaces. MHerein, the spacer defining plates are required because
the whole shape of the hook can not be formed as the cavity in one metél
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mold.

These techniques- are further devgloped to satisfy the above-
mentioned requirements in this invention. .

The first aspect of this inveﬂtion'conéerns a method for continu-
ously producing a surface fastener molded integrally comprising the steps
of, extruding a molten resin from an extrusibn nozzle at:predetermined
width, introducing the molteﬁ resin extruded.from the extrusion noiiie
into a predetermined gap between upper and lower dié rollers having .

a plurality of engaging ehaﬁzms forming cavities on respective peripheries
and cooling means in inner portionS thereof, filling the molten resin

in the engaging element forming cavities, concurrently rotating the

upper and lower die rollers in the extrusion direction of the molten

resin to mold a large number of engaging elements integrally on both

front and back surfaces of the plate—like base portion'continuously,
cooling them to the desired temperature, and poéitively drawing the
engaging elements of the cooled resin moldéd article in the extrusion
direction of the molten resin while removing them from the cavities. .

Being apparent from the above-mentioned fastener producing methed,
the desired surface fastener may be easily produced continuously in a
successive single process. As a result, qualiﬁy unification, better
producing efficiency, and cost reduction can be achieved.

The second aspect of this invention concerns an apparétus for
continuously producing a surface fastener molded integrally and prdyided
with engaging elements on both surfaces cbmprising upper and lower die
rollers which are disposed up and down with a desired gap therebetween
and are provided with a plurality of engaging elements forming cavities
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on reépective peripheries and cooling means in inner portions thereof, .

a driving meéns for concurrently_fotating the upper and lower die rollers
in the travelling direction of the surface fastener, an extrusion nozzle
_fof egtruding.a molten resin ét a predetermined width, which is disposed -
on the'uPStream side of the rotary direction toward the gap between

the upper and lower die rollers, and upper and lower drawing rollers
which are disposed on the doynstream side of the rotary direction of
the upper and lower die rollers and located above and below an extrusion
line of the molten resin from the extrusion nozzle.

This producing apparatus has a simple consfruction applying principles
of the conventional apparatus.and the integrally molded dohble—sided
surface fastener may be-éoﬁtinuously produced efficiently at the high
quality. |

In the double-sided surface fastener molded integrally by the above-
mentioned producing method, a hook element of_at least on side comprises'
a raised portion having an inclined back surface which smoothly curves
upwards from the base portion, a vertical front surféce, and a reinforcing
rib formed on either side of raised portion, and a hook shaped engagihg
portion extending forward from the front end of the raised portion.

The cross-sectional area of the hook element gradually increases when
going from the front end of the hook shaped engaging portion to the

root of the raised portion. 4And the tip end df the hook-shaped engaging
portion of one hook element and the end of the sloped back of an adjacent
other hook element are aligned substantially along the same perpendicular
line in the same hook row; or the raised portions of the hook elements

of the adjacent two rows are connected by the reinforcing ribs.
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Since the hook element compriseé'a.raised portion having a vertical
standing front surface and an inclined back surface, reinforcing ribs
formed on sides of the raised portion, and a hook-shaped engaging portion
formed in the tip end of the raised portion, wﬁerein the sectional area
of the hook element increases gradually from the tip end of the hook
_-shaped_engaging element to the root of the raised portion, a deforming
force is applied to the whole hook element without local bending of
the hook-shaped engaging portion in engagement to prevent the damage
of the engaging portion, and the deforming.force is simultaneously’
accepted by the root of the raised portion to permit smooth separation.
Due to the presence of reinforcing ribs; lateral bending of hook elements
is prevented and a mating loop member is introduced along the inciination
of the back surface of one hook element toward the engaging portion of
the rearvard adjacent hook element to promote the engaging rate and to

increase the engaging strength.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a vertical sectional view of an essential portion of an
apparatus for producing a double-sided surface fastener molded integrally
of the same raw material according to a first embodiment of this invention;
and _

FIG. 2 is a vertical sectional view of an essential portion of an
aﬁparatus for producing a double~sided surface fastener molded integrally
of different kinds or colors 6f rav materials according to a secord

embodiment of this invention.
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DETAILED DESCRIPTION

Preferred embodiments of this invention will be illustra;ed with
reference to the accompanying drawings. |

FiG. 1 shows a verticél sectional view of the essential portibn
in manufacturing by use of an apparatus for producing double-sided
surface fastener made of the same resin materiél'according to a first
embodiment_of this invention. An extfusioh nozzle 1 is composed of
arcuate surfaces 1la, 1b héving the same curv#tures as a_paif of upper
~ and lover die rollers 2, 3 and a flat nozzle tip end. This extrusion
nozzle 1 is composed of a T-shaped die and a'molteh resin 4 is extruded
from an extrusion aperture into a sheet. According to this embodiment;
the extrusion nozzle 1 has a molten resin channel lc in a center portion
thereof. |

The upper and lower die rollers 2 and 3 having axes in parallel
relatively are disposed up and down with a predetermined gap between
thé peripheries thereof. in front of the extrusion nozzle 1. Respective
part of the peripheries of the upper and lower die rollers are nearly
contacted with the upper and lower arcuate surfaces la, 1b of the
extrusion nozzle 1. The upper and lower die roller 2 and 3 are sym-
metrically arranged up and down and are provided with a plurality of
hook elements forming cavities 5 on respective peripheries, on which
the tip end of each hook portion 5a is oriented backward (leftward in
the drawing).

Since the other structure of the upper and lower die rollers has
substantially the same construction as those disclosed in WO 87/06522,
the other structure will be simply illustrated herein. Each die

———
This Sheet Has Been Rep |

LT

R
o



roller comprises a hollow drum whlch has a vater coollng jacket in the
inner portion and which includes a plurallty of cav1ty~def1n1ng plate
.assembly in the central-portion along its axis. The plate assembly
includes an alternating series of ring~shaped engraved plates and sub-
stantially flat backing plates'defining'cavities 5 together, within
which hook elements of the surface fastener are formed. The upper and
lower die rollers 2, 3 are rqtéted in the feverse direction toward the
extrusion direction of the extrusion nozzle 1 by a coﬁcurrent driving
device which is not shown in the drawings,las disclosed in the afore-
mentioned International Patent Publication. A pair of upper and lower
drawing rollers 6, 7 are disposed ahead of the upper and lower die
rollers 2, 2 (on the right of the dfawing) and are also concurrently
rotated in the travelling direction of the surface fastener.

The surface fastener of this invention may be made of thermo-
plastic resins such as nylon, polyester, polypropylene plastic materials.
In forming, the temperature and extrusion pressure of the molten resin
and the temperature and rotary velocity of the die rollers may be
properly adjusted according to the piastic resin materials.

According to this apparatus of the aforementioned construction, a
molten resin 4 extruded from an extrusion nozzle 1 is pushed into a gap
between a concurrenty rotating upper and lower die rollers 2 and 3, and
a part of the molten resin fills the hook element forming cavities 5
in order, so that a plate-like base portion 4a having desired thickness
and width can be continuously press-formed between the upper and lower

die rollers 2, 3 while forming hook elements 4b on the plate-like base

portion.
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In this.forming, the molten resin 4 is contacted.with the uppef
and lower die rollers 2 and 3 and is cooled by cooling means set in .
the inner poftion of these roilers, tﬁereby to be gradually hardened.
During this hardening, when a base portion 4a is drawn off under a
proper tension in the extrusion'direction, as soon'aS'indiVidual hook |
elements 4b are smoothly removed from the upper and lower cavities 5
while they are linearly elastic-deformed, they are restored'to-the
original shapes and naturally cboled at the peripheral temperatufe.to
be hardenéd.. | |

In this embodiment, a molded article (double-sided surface fastener
4' is withdrawn from the upper and lower die roilers 2, 3 by use of
a pair of upper and lcwer'drawing rollers 6, 7 which are concurrently
rotated in the travelling direction of the surface fastener. These |
upper and lower drawing rollers 6 and 7 have usually smooth peripheries,
but ;hese rollers are preferably provided with grooves for accommodating
hook elements 4b in circumferential portions to prevent the hook elements
4b from being damaged when they pass tﬁrough these rollers. The rotating
speed of the dramlng rollers 6 7 are set at a slightly higher speed
than the rotatlng speed of the upper and lower die rollers 2, 3 to draw
off the hook elements 4b smoothly from the hook element forming cavities
5.

FIG. 2 is a vertical sectional view of the essential portion in
manufacturing a double-sided surface fastener by using different kinds
ar colours of materials on front and back surfaces according to a second
embodiment of this invention, and the same components as the first
embodiment are also provided with the.same reference numbers.

\
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In this drawing, an extrusion nozzle 10 1s prov1ded with upper
and lower acute surfaces in a tip end thereof and the nozzle tip end
is protruded at the actual angle. First arcuate surfaces 10a, 10b in
the upper and lower end sides have respectively the same curvature to
the upper and lower die rollers 2, 3 and second arcuate surfaces 10&,
10d in the central sides have respectivelya larger curvature by a braﬂeter_—
mined value than the upper and lower die roliers 2; 3. The extrusion
ndzzle 10 comprises a.T-shaped die having two molten resin chamnels 10e,
10f which are respectively opened toward ihe upper and lower second
arcuate surfaces 10c, 10d. Different kinds or colors of molten resins
40a, 40b are respectively extruded from upper and lowér-extrusion openings
of the chamnels 10e, 10f. o _

The upper and lower die rollers 2 and 3 are respectively disposed
up and down and are rotated about respective parallel axis. These
rollers are partially nearly contacted with the first arcuate surfaces
10a, 10b formed in the upper and lower end portions of the extruéiqnl
nozzle 10 and are.arranged with predetermined intervals to the second
arcuate surfaces 10c, 10d.

Consegently, spaces 20, 3b having predetermined interval dimension
are formed between the second arcuate surfaces 10c, 10d formed in the
central portions of the extrusion nozzle 10 and the peripheries of the
upper and lower die rollers 2, 3. The upper and lower die rollers 2, 3
have the same symmetrical arrangement as the first embodiment. A plural-
ity of hoock elements forming cavities 5 of which tip ends Sa of hook
elements are oriented rearward (leftward in the drawing), are formed

on respective peripheries of these die rollers 2, 3. Since the other
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éonfiguratidn of the upper and lower die rollers 2, 3 are substantially
provided with the same configuration as the first émbodiment, its
illustration js omitted herein. Aléair of drawing rollers 6, 7 are
disposed in the downstream side of upper and lower die rollers 2, 3,

as well as the first embodiment. In molding, the temperature and ex-
trusion pressure of each ﬁolten resin and the teméerature and rotating'

- speed of each die roller and the like may be properly.adjusted according
to the resin material. | |

According to the second embodiment, individual molten resiné 40a, :
40b extruded from an extrusion nozzle 10 are respectlvely introduced
into spaces 20, 30 formed between the extrusion nozzle 10 and the upper
and lower die rollers 2, 3. Individual base portions 40c, 40d are
respectively transferred to the gap between the upper ﬁnd'lowér die
rollers 2, 3 vhile filling hook element forming cavities 5 formed in
the peripheries of these die rollers with molten resin. Then, the base
portions 40c and 40d are joined in the gap and pressed between the upper'
and lower die rollers 2, 3 to be mutually welded together. The hook
elements 4e are simultaneously molded in the cavities 5 integrally with.
the base portions.

In this molding, molten resins 40a, 40b are contacted with upper
and lower die rollers and are cooled by cooling means set in the imner
portions of these die rollers to be gradually hardened. During this
h#fdening, when the base portions 4Qc, 40d are drawn off under proper
tensions in the extruéion direction, as soon as individual hook elements
40e are smocthly removed from the upper and lower cavities 5 while they

are elastic-deformed linearly, they are restored to the original shapes
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and are naturally cooled at the peripheral témperature to be hardened.
Of éourse, a double-sided surfacé fasténer 40' is cooled between the
upper and lower die rollers 2, 3 and the drawing rollers 6, 7 by use
of cooling means such as cooling wind sprayer and the like, so that
it may be positively cooled and hafdened; o ” _

As mentioned above, the double-sided surface fastener member 4',
40' has a large number of hook elements 40e moided integrally on both
front and back surfaces of the base portioﬁs Aé', 40a’'. A plurality
of rows of hook elements 40e are formed on the both front and back
surfaces of the base portions 4a', 40a‘', and the hook eieménts 40e of
the same row are oriented in the same difection. The adjacent rows
of hook elements are oriented in the opposite directions. 4s a
result, a surface fastener without the orientation in the engaging
strength can be produced. |

The hook configuration according to this embodiment has a shape
of a wave on the beach and is composed of a raised portion standing up
directly from the front and back surfaces of the base poftion ba', 40a’
and a downward hook-shaped engaging portion formed in the tip end of
the raised portion. |

The inclined back surface of the raised portion in the opposite
side relative to the side on which hook-shaped engaging portion is
formed smoothly curves upwards, standing up from the surface of the
base bortion 1. The front surface of the raised portion on the side
of the hook-shaped engaging portion stands up génerally vertically |
through a radius from the surface of the base portions 4a‘, 40a'.
The whole shape of the raised portion is spread downward, and reinforcing
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ribs are formed on sides of the raised portion integrally with the base
portion 4a', 40a‘'. The shape of each reinforcing rib may be properly
determined, however, the typical shape has substantially the same width
along the height direction, or the width of the rib is gradually decreased
upwardly from the base portion.ha', 40a' as looking from the front side
of the hook. _ |
The hook-shaped engaging po;tion is formed on thé upper end of -

the raised portion,_continﬁing from fespective tangents of the front
and back surfaces of the raised portion to have a space for engagement.
The hook-shaéed engaging portion is designed to be slightly tapered.
As a result, the sectional area of the hoock element increases gradually
from the tip end of the hook-shaped engaging portion to the root of- -
- the raised portion. |

| According to tﬁe hook configuration, when fhe loop elements or
mating engaging elements (not shown) are pushed on the hook elements
4b in order to engage the surface fastener with the other mating surface
fastener, the loop elements are put in the slant back surface side of
the raised portion and along the upper surface of the front side of
the tip end of the hook-shaped engaging portion of the hook elements
4b. The loop element guided along the back surface of the hook element
is engaged with the hook-shaped engaging portion of the other mating
hook element ad jacent to the back surface and the loop element guided
téward the tip end of the hook-shaped engaging portion is engaged with
the engaging portion so that the engaging rate improves rgmarkably.
Due to the presence of the reinforcing ribs, the lateral bending is
prevented when the loop elamntsare pushed against the hook elements

-
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4b and.the engaging rate with the loop element does not decrease even-
in the fepetitive use. - _

| On one hand, when the surface fastener is sepatated from the mating
surface fastener, the loop element is smoothly disengaged from the hook
element,'because the hook-shaped engaging portion has a tapered config-
uration so that its flexibility becomes larger as it goes toward the
tip end of the engaging portion. Due td the sectional configuration
of the raised portion, even whe excessive separating force is applied
tb the hook-shaped engaging portion, the force is surely accepted.by
the root, and the raised portion is wholly deformed in the perpendicular
direction, so that the loop element is rapidly disengaged from the hook
element. ' |

In the first and second embodiments, the engaging elements are
formed as hook elements on the both front and back surfaces of the base
portion. But according to this invention, the engaging elements are
formed as the hook elements on at least one surface of the base portion
and do not always have to be formed as the hook elements on the both
front and back surfaces. For example, the hook elements are formed on
the front surface and V-shaped elements are formed on the back surface
of the base material which perform anchoring function.

According to this configuration, when the double-sided surface
fastener produced in this invention is used to secure a double-sided
loop matting onto a carpet, hook elements are engaged with loop elements
of the matting and anchdr-shaped elements are inserted into the carpet
to secure the double-sided loop matting to the carpet. -

In the second embodiment of this invention, different kinds or
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colours of resin materials are respectively extruded from two molten
resin channels and the uﬁper and lower base portions are joined and
welded in the gap between the upper and lower die rollers. But, some
‘kind of materials have poor adheéion._ In such case, one resih channel
is disposed in the middle p031t10n between the two molten resin channels
to extrude a molten resin having chemlcal afflnlty with these two resin
materlals of different kind, and the molten re51n is sandw1ched between
the upper and lower base portions to thereby improve the weldlng per-
formance of the different resin materials.

According to this invention as stated in detail, the integrally
molded double-sided surface fastener may be easily and continuously
produced in a single process without complicated processes. This
apparatus has a simple constructioﬁ and a high flexibility to produce
the double-sided surface fastener-efficiently.

Moreover, since it is possible to specify the hook configuration
on the double-sided surface fastener as desired, the engaging rate with
the mating loop material is improved. At the same time, sméoth dis¥
engagement of the loop material in separating is also achie?ed. Since
the resistant force is accepted by noﬁ only a part of the hook element
but whole part of the hook element, the engaging portion is not damagéd.
When the reinforcing ribs are formed, the surface fastener is duréble
in the repetitive use and provides easy engagement and disengagement.
It may be smooth to the touch as well as the knitting type'surface
fastener. The surface fastener may be broadly used in the industrial
material field as well as the other various fields such as daily

necsssities and the like.
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When raised portions of adjacent rows of hook elements are connected
through reinforcing ribs, it is possible to decrease the thickness of
the hook element since the strength of the hook element is reinforced
by the ribs. As 3 result, the hook element is further easily inserted
into the mating loop material and the denéity of the ﬁook elements can
be increased, to engpe sufficient strength, and to.provide flexible
performance as well as the knitting type surface fastener.

\

This Shee

- i

-18-



——_’__d__/-,”_’—’_ B N B .

|

[ I I
¥
»
]
\ =

[ ]
B I I Y

CLAIM : '
1. A method for continudﬁsly_prbducing an.integrallf molded
double-sided surface fastener characterized by the steps of,

extrﬁding a molten resin (4, 40) from an extrusion nozzle (1, 10)
at a predetermined width, | ' _ .

introducing said molten resin (4, 40) extruded. from said extrusion
nozzle (1) into a predetermined gap between upper and lower die rollers
(2, 3) having a plurality of engaging elements forming caﬁities (5) on
respective peripheries and cooling means in inner portions thereof and
filling in said cavities (5) for said engaging elements with said molten
resin (4, 40) ,

concurrently driving said upper and lower die rollers (2, 3) in
the gxtrusiOn direction of said molten resin (4, 40) to mold a.plurality
of engaging elements (4b, 40e) integrally on both front and back surfaces
of a plate-like base portion (4a, 40c, 40d) continuously and to cool |
them to a predeﬁermined temperature, and _

positively removing said engaging elements (4b, 40e) of said cooled
resin molded articles (4', 40') from said cavities (5) in the extrusion
direction of said molten resin (4, 40).

2. A method for continuously producing an integrally molded
double-sided surface fastener accofding to claim 1, characterized in
that exch of saidengaging elements (4b, 40e) has a hookdshape on at least
one of both front and back surfaces of said base portion (4a, 40c, 40d).

3. A method for continuously producing an.integrally molded
double~sided surface fastener according to claim 1, characterized by

continuously molding same resin materials by use of one extrusion

\\
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4, A method for continuously produc1ng an 1ntegrally molded

. * C L M 5 *

channel (1c) of said molten resin (4).

double-sided surface fastener accurding to claim 1, ;haracterlzed.by
continuously molding different resin materials (40a, 40b)'by use of
more than two extrusion channels (10e, 10f) of said molten resin
(40a, 40b). _ _ .

5. A method for continuously producing an integrally moided
double-sided surface fastener according to cLaim 4, charactefized by
supplying a resin material of high chemical affinity with two different
resin materials (40a, 40b) into a middle resin chanmel by use of these
three extrusion channels (10e, 10f).

6. An apparatus for continuously producing an integrally molded
double-sided surface fastener characterized by,

an upper die roller (2) and a lower die roller (3) which are
disposed up and down with a predetermined gap therebetween and which
are respectively provided with a plurality of engaging elements forming
cavities (5) on respective peripheries and cooling means in the inner
portions, _

a driving means for concurrently rotating said upper and lower
die rollers (2, 3) in a travelling direction of said surface fastener,

an extrusion nozzle (1) for extruding a molten resin (4, 40) at
a predetermined width which is disposed on the upstream side of the
rofary direction of said upper and lower die rollers (2, 3) toward
said gap, and . _ _

‘upper ard lower drawing rollers (6, 7) which are disposed on thé

downstream side of the rotary direction of said upper and lower die
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rolles (2, 3) and along an extrusion line of the molten resin (& 40)
extruded from said extrusion nozzle (1). .

7. An apparatus for continuously producihg an integrally.molded
double-sided surface fastener according to claim 6, charaCterized.in
that engaging elements forming cavities (5) on at least 6ne'periphery
of said upper and lower die rollers (2, 3) afe formed to @  hook-shape.

8. An apparatus for continuously producing an_integrally molded
double-sided surface fastener accofding to claim 6, characterized in
that said extrusion nozzle (1) has a molten resin chamnnel (lcﬁ.

9. An apparatus for continuously producing an integrally molded
double-sided surface fastener according to claim 6, characte;ized in
that said extrusion nozzle (10) has two or more molten resin channels
(10e, 10f) for extruding different resin materials (40a, 40b).

10. An apparatus for continuously producing an integrally molded
double-sided surface fastener according to claim 9, characterized in
that said extrusion nozzle (10) has three.molten resin channels {IOe,
10f), and a middle channel is used as a chammel for supplying a resin
material of high chemical affinity with said two differentresin

materials (40a, 40b).
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